We estimate the impact of macroeconomic news on composite stock returns in three emerging European Union financial markets (the Budapest BUX, Prague PX-50, and Warsaw WIG-20), using intraday data and macroeconomic announcements. Our contribution is twofold. We employ a larger set of macroeconomic data releases than used in previous studies and also use intraday data, an excess impact approach, and foreign news to provide more reliable inferences. Composite stock returns are computed based on five-minute intervals (ticks) and macroeconomic news are measured based on the deviations of the actual announcement values from their expectations. Overall, we find that all three new EU stock markets are subject to significant spillovers directly via the composite index returns from the EU, the U.S. and neighboring markets; Budapest exhibits the strongest spillover effect, followed by Warsaw and Prague. The Czech and Hungarian markets are also subject to spillovers indirectly through the transmission of macroeconomic news. The impact of EU-wide announcements is evidenced more in the case of Hungary, while the Czech market is more impacted by U.S. news. The Polish market is marginally affected by EU news. Our results suggest that the impact of foreign macroeconomic announcements goes beyond the impact of the foreign stock markets on Central and Eastern European indices. We also discuss the implications of the findings for financial stability in the three emerging European markets.
Third, the majority of studies focus only on a few macroeconomic announcements.
In particular, most of them analyze only one event, namely the impact of monetary policy news on stock returns. 3 However, if there are other major announcements in the same time frame, then focusing only on monetary policy or only a few announcements may bias the estimated coefficients and hence may explain the poor performance of macroeconomic announcements in explaining asset returns. To our knowledge, Flannery and Protopapadakis (2002) have so far employed the most comprehensive set of local announcements, which includes 17 U.S. macroeconomic data releases. 4 However, we believe that financial markets react to all types of macroeconomic news; hence we use a larger set of macroeconomic releases than employed in previous studies. Our focus is on the overall impact of macroeconomic news, rather than their individual contributions.
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Fourth, previous studies mainly focus on local macroeconomic announcements.
Investors may also react to foreign macroeconomic announcements if there are significant trade and financial linkages or institutional arrangements between countries.
To our knowledge, there are only a few studies that investigate the impact of both local and foreign announcements on stock market returns. Nikkinen and Sahlström (2004) examine the relative importance of domestic and U.S. macroeconomic news in two European stock markets, Germany and Finland. They find that U.S. news moves both
European markets while domestic news seems to be insignificant. Albuquerque and Vega (2006) investigate the impact of domestic and foreign (U.S.) news about economic fundamentals on the correlation of stock returns between the U.S. and Portugal. They find that cross-country correlations decline when domestic (Portuguese) news is released but unchanged when foreign (U.S.) news is released. Also, U.S. public information arrival influences Portuguese stock returns; however, this effect is much smaller when U.S.
stock market returns are included in estimations. The latter finding suggests that only the macroeconomic news that impacts the U.S. stock market has an impact on the Portuguese stock market.
The limited evidence indicates that foreign news arrival may have important implications for stock valuation. We extend these studies to the case of three emerging EU markets. We use regional and foreign macro news, apart from local news. Local news is much less frequent than regional and foreign news, but more importantly the majority of local news is released before trading begins; hence it cannot affect stocks during trading hours. In particular, we use news from other EU markets, Germany, and the U.S.
This set of news is interesting because Germany, apart from being an important trading partner, is part of the European monetary union, so news from Germany may affect emerging EU markets substantially since the emerging markets aspire to join the monetary union, even if they have not yet determined when entry will occur. In addition, investors may also utilize information from neighboring markets and world (U.S.)
markets. Overall, we provide a richer set of foreign news than is utilized in the literature, capturing institutional arrangements, trade and financial links through neighboring countries, and global market linkages.
Fifth, previous studies tend to investigate the impact of macro news only on conditional returns, assuming that stock returns do not exhibit time-varying volatility. 6 In this study, we model both conditional returns and the conditional variance of returns simultaneously in a time-varying (SUR-GARCH) framework to better capture the impact of macroeconomic announcements of stock returns and stock market volatility in the three emerging EU markets.
Finally, our paper is related to the literature on cross-market correlations between stock markets (e.g., Albuquerque and Vega, 2006) . Our findings can shed light on the question of whether the source of any observed correlations among stock markets is due to economic fundamentals contained in public announcements rather than "contagion".
For example, if U.S. macroeconomic announcements have explanatory power in the variations of stock prices in emerging EU markets, this would suggest that economic fundamentals are responsible for the co-movements between the U.S. and the emerging EU markets. The few studies summarized above on Central and Eastern European stock markets do not provide comprehensive evidence regarding cross market linkages between these markets and the rest of the world.
6 These studies include Jensen et al. (1996) , Patelis (1997) , Siklos and Anusiewicz (1998) , Flannery and Protopapadakis (2002) , Gurkaynak et al. (2004) , Nikkinen and Sahlström (2004) , Bredin et al. (2005) , Albuquerque and Vega (2006) , He (2006) and Ramchander et. al (2006 From a broader perspective, the current study should be of interest to investors and policymakers as the markets studied are relatively new and have been under the influence of dramatic reforms and privatization efforts since the early 1990s. In addition, they have been subject to global shocks due to opening up their economy to world trade and foreign direct investment. Furthermore, their recent efforts to enter the Exchange Rate Mechanism II of the European Monetary Union and hence the euro zone mean that they will be subject to further external shocks. In this process, it would be interesting to observe how these markets respond to the arrival of information from Germany and the world (U.S.). Because such news from these foreign countries reflects underlying future economic shocks to local economies, our findings may provide a better understanding of investor behavior in these emerging markets in such an environment and allow us to observe whether they respond differently to macroeconomic news in emerging markets compared to those in advanced stock markets. The results are also useful for developing strategic investment decisions, as these markets are considered to be relatively larger, more open, and more liquid than others in the Central and Eastern European region.
Hence, foreign investors are more likely to utilize these markets than others in the region for their portfolio decisions.
Data and Methodology
We analyze the impact of news on stock returns in new EU stock markets concentrating on the stock exchanges in Budapest, Prague, and Warsaw in particular. 7 These markets are the largest European emerging markets in terms of market capitalization as well as the extent of liquidity (Égert and Kočenda, 2007) . We analyze the impact of announcements by employing an augmented version of the generalized autoregressive conditional heteroskedasticity (GARCH) model attributed to Bollerslev (1986) . Since the reasoning behind the augmentation of the model requires a knowledge of our approach with respect to announcements, we deviate from the standard sequencing and introduce our data prior to describing the model.
Data Set: Stocks and News
We constructed our dataset from intraday data recorded by Bloomberg for the stock markets of three emerging EU markets. Descriptive statistics of the stock indices are presented in Table 1 .
The composition of the three indices is provided in Table A1 in the Appendix.
The Budapest index BUX consists of 14 titles, with four forming the bulk of the index towards banking, the index composition hints that at least it is consistent across the three countries. In the same spirit all three countries exhibit a similarly consistent trading pattern with respect to the U.S. and the old EU-15. International trade turnover with the U.S. ranges from 1 to 2.5% and is dwarfed by the turnover with the EU that ranges from 50 to 65% depending on the country. Therefore, among the three countries there is not one that would have closer economic ties with the EU or the U.S. than the others.
Further, we compiled an extensive data set on the macroeconomic announcements (news) in the above markets as well as announcements in the EU and the U.S.. The news in our sample can be divided into five categories. Table 2 provides information on the distribution of the news in all 976 trading days with respect to their origins. The proportion of days when no news is released is 8 The list of announcements is given in Table A2 in the Appendix. 9 There is also news in the form of an unexpected announcement that can be understood as a truly exogenous shock or surprise. The number of such news that is recorded is negligible and we do not consider them in the present study. 10 We acknowledge the referee's suggestion to consider multiple versus single news effects. At the estimation stage we do not differentiate among the various types of news. We have run preliminary regressions but learned that the division of the news into categories dilutes their effect as the majority of the obtained estimates were insignificant.
relatively high in the EU (70%) as the proportion for the U.S. is less than half the EU value (31%). The proportion of days when only a single news is released is roughly similar for both economies but the number of days with only multiple announcements is three times larger in the U.S. (18%) than in the EU (6%). The proportion of days when both single as well as multiple news are released does not reach a meaningful percentage in the EU but is one fifth of the days in the U.S.. Finally, we can see that the proportion of days when there is no announcement is very high for the new EU markets (above 90%
for Prague and Budapest, and above 75% for Warsaw) as the vast majority of local news is released before the market opens. Only small proportions of days feature single news events during the trading session; this proportion is negligible for Prague and Budapest.
Only Warsaw features small proportion of days (10%) when multiple news are released and a negligible proportion of combined releases.
From a practical perspective, we consider each new announcement within 5 minutes after release and account for its effect for another 10 minutes. Following the excess impact approach described above, we differentiate the positive (+) and negative (-) impact of the announcement in terms of its relation to market expectations. In the majority of cases the announcement has a positive (negative) impact if it is above (below) market expectations. However, there are some announcements where the impact direction is reversed. For example, a higher than expected unemployment rate has a negative impact as its consequence means lower tax collection, increased payments from state, etc.
On the other hand, lower than expected inflation has a positive impact. Other variables whose announcement shows a reverse impact direction are, for example, debt, deficit, interest rate, and labor costs. Finally, an announcement has a zero impact if it is in line with the market. 11 The time difference between the markets is accounted for by setting the CEDT time for all news releases, which eliminates the time difference between the U.S. and continental Europe.
As a complement to the above news distribution we also provide information on the news from the excess impact perspective. The division is based on the number of events when news is released during the trading window. Out of 1372 occasions in which announcements originating in the EU and the U.S. are released, there is 42.06% positive news in terms of market expectations, 41.62% negative news, and 16.33% news that are in line with market expectations. It is evident that the distribution of surprises is almost 50/50 positive/negative as the number of positive news is only marginally higher. A finer distinction of the news categories is provided in Table 3 . The total number of EU and U.S.
announcements that are in line with expectations is about five times smaller than the total number of announcements that come as a negative or positive surprise. Further, the proportion of the positive and negative news originating in the U.S. is about four times higher than that of EU news, but only twice as large when news with no impact are
considered. An even finer distinction can be made when classifying news events into single and multiple categories. Both positive and negative surprises from the U.S. are several times more frequent than those coming from the EU. The feature is similar but less pronounced for multiple but reversed for single in-line-with-the-market news.
Announcement events during the trading window and originating in the new EU markets are a fraction when compared to the EU and the U.S., and only Poland stands out somewhat.
Estimation Methodology
As behavior on these markets has been documented to follow periods of lower and higher activity during a trading day, our analysis is performed by using periods of lower volatility during a standard trading period and separating periods of high volatility during the first 15 minutes after opening and the last 5 minutes before the closing of the trading session. 12 This approach avoids mixing periods of varying volatility during the trading day and reflects the U-shape pattern documented for volatility in various markets (McMillan and Speight, 2002; Fan and Lai, 2006) , including the three emerging markets under research (Égert and Kočenda, 2007) . 13 Further, we allow for various types of news to impact the value of the stock indices, as well as for spillover effects from remaining new EU markets under research.
To empirically test for stock market volatility, we employ an augmented generalized autoregressive conditional heteroskedasticity (GARCH) model attributed to Bollerslev (1986) . We augment the mean specification by parameters to account for the effect of macroeconomic news in the form of deviations of scheduled releases from market expectations, and the effects of spillovers from neighboring emerging markets as well as two major developed markets (Germany and the U.S.A.). In effect our model specification allows for intra-regional spillovers, as well as those from developed markets. 14 We use a GARCH-in-mean (GARCH-M) specification which includes a conditional variance in the mean equation so that we can analyze the process with the path-dependent rather than the zero-conditional mean. Thus, the mean and volatility specification of the GARCH-M model is specified in the following form: 
The variables used are coded as follows. Our dependent variable is return on a specific emerging market (E) stock index i (Budapest, Prague, Warsaw) at time t. The parameter is the lagged return on a specific developed stock market index: as a proxy for Europe we employ the German DAX index from Frankfurt stock exchange and for the U.S.A. we employ the Dow Jones Industrial Average of 30 stocks index.
Coefficient ρ captures the effects of market spillovers from the two developed markets.
The parameter is the lagged return on a specific emerging market stock index other than that employed as a dependent variable and coefficient μ captures the effects of spillovers from the other two emerging markets (e.g., in the case of the Budapest index being the dependent variable, lagged indices from Prague and Warsaw are right-hand side variables). Sxn k is a vector of single news as defined in Section 2.1 and Mxn k is vector of multiple news. In both cases subscript k indexes the origin of the announcements, either Europe (EU) or the U.S.A. (US). Further, subscript j indexes the news entering our specification to reveal a different reaction to excess positive (+), excess negative (-) or no-impact (0) news expected from a behavioral point of view. Coefficients γ and δ
The specification allows for both types of spillovers as we do not want to exclude the possibility that the impact of macroeconomic announcements could transmit via stock pricing in foreign (developed) markets instead of only a simple direct effect. The effect of these two channels is limited for the U.S. announcements that are released before the U.S. stock exchange opening hours, but can be stronger for the EU market. As there is an overlap of trading hours between the EU markets and the Czech, Hungarian and Polish markets, any EU macroeconomic releases analyzed in this paper are made during EU trading hours.
capture the contemporaneous effects of single and multiple news, respectively, on stock index returns. The numbers of lags p, q, r, and s are chosen by the lag selection information criteria. The log of the conditional variance in the mean equation, i.e., ln h t , allows for an exponential rather than quadratic effect of observed volatility.
In the above conditional variance specification, the ARCH term, , primarily reflects the impact of news or surprises from previous periods that affect stock price volatility. A significant and positive value for α that is less than one characterizes the extent to which shocks do not destabilize volatility. When α is greater than one, shocks from the past are destabilizing. The GARCH term Hence, a significant value for β that is close to one indicates a high degree of persistence in stock price volatility. The sum of both coefficients, i.e., α plus β, indicates the speed of convergence of the forecast of the conditional volatility to a steady state. The closer its value is to one, the slower the convergence. (1986) . The maximum-likelihood estimates are obtained by using the numerical optimization algorithm described by Berndt et al. (1974) . To avoid the risk of overestimating volatility, we do not impose the normality condition on the distribution of errors. Rather, we allow for generalized error distribution (GED) following Nelson (1991) . The volatility of stock prices is likely to follow a leptokurtic data distribution that is reflected by an actual GED parameter considerably lower than 2, which is the value in the case of normal distribution. Leptokurtosis implies that daily stock price volatility tends to concentrate around the mean during tranquil market periods but that shocks to volatility are large during turbulent times.
The above specification accounts for the effect of various types of news on the firms' market value, hence the value of the market index. The emerging European stock markets are documented to be influenced by EU news but also by U.S. macroeconomic announcements at 14:30 CEDT and by the opening of the U.S. stock markets at 15:30
CEDT. The news from these two regions is hypothesized to exhibit the most direct influence on the new EU stock markets. The specification also accounts for the spillover effects through the lagged indices of neighboring emerging stock markets as well as lagged German and U.S. indices. Since trading hours in different markets span over different time periods we treat this difference by estimating the set of mean equations for each of the three emerging markets as seemingly unrelated regressions. This way we also allow for common features in the CEE markets to affect our estimates. The coefficients of the volatility equation are estimated via maximum likelihood estimation.
Empirical Findings
To derive our empirical findings we first estimated our specification that included the available local news. We do not report those results for reasons given below, but the results are available upon request. In all three markets the overwhelming majority of the important news (e.g., GDP or inflation) is released before trading begins and therefore the markets have time to absorb the information prior to the trading session. This institutional arrangement means that the market opening already reflects the announcements to a large extent. Further, traders and market makers form expectations about the announcements in advance and these expectations are very accurate. 15 Most of the news then comes as no surprise and since they are processed even before trading begins, their effect is dampened dramatically. In particular, local Czech announcements during the day usually do not reach the magnitude of those made public before the trading starts and this is evidenced by the insignificant coefficients. In Hungary, about 80% of the scheduled announcements are released before the trading on the market begins and we have found that the vast majority is in line with market expectations. The absence of any domestic news impact is then quite sensible. Also in Poland the local announcements do not play a role despite the fact that Warsaw records the smallest proportion of days when no news occurs during the trading window. Announcements of key importance are usually released before trading starts. Moreover, market opening in Warsaw is quite late, at 10 a.m., which makes any announcement almost irrelevant at market opening. The absence of local news of essential importance during the trading window is evidenced by the insignificant coefficients (not reported).
Thus, our main empirical findings come from a specification that includes foreign news and the results are presented in Tables 4-6 for each of the three countries separately.
They show considerable spillover effects reaching the new EU markets and the presence of the news impact on the index returns in general. However, the impact differs with respect to the extent and origin of the news as well as the impacted stock market.
Czech Republic
The returns on the Czech stock index PX-50 are affected by the developments of both Hungarian and Polish indices ( Table 4 ). The effect of Warsaw (μ 5 and μ 6 ) is about three to four times larger than that of Budapest (μ 1 and μ 2 ) but both effects are small relative to the spillover from Frankfurt (ρ 1 and ρ 2 ). Spillover from the U.S. negative news having a larger impact. News that is in line with the market has the strongest impact as if it is reflecting market disappointment with "no news". The impact of single positive EU news is negative (γ 2 ) and it is the only significant effect found. The fact that the effect of positive news is negative is surprising. However, in the European marketplace a positive news release related to the territory of the old EU members might be interpreted by the market as a signal to transfer funds from the new EU market to get higher gains. This interpretation has to be backed by large amounts of funds transferred and has to be paired with the heavy presence of foreign investors who tend to put more weight on foreign news. The presence of foreign investors on the Czech market is heavy and varies around 55-60% of the traded volume over time. 16 The path dependent behavior of the returns is confirmed by the significant coefficient of the conditional 16 We are grateful to the Prague Stock Exchange (PSE) for the results of the analysis on the structure of investors and information on the proportion of foreign investors on the Czech capital market. We are also indebted to the PSE for facilitating similar information from Budapest and Warsaw stock exchanges.
ed effect of the news.
variance in the mean equation (θ). The impact of the lagged volatility should not be overestimated as its magnitude is much smaller than that of the combin
In our specification, the ARCH term 2 1 − t αε reflects the impact of news or surprises from previous periods that affect stock price volatility. We find a relatively small coefficient α, meaning that news are well accounted for in the mean equation, past news do not affect volatility to a great extent, and they do not destabilize volatility. On the other hand, the β coefficient in the GARCH term, 1 t h β − , is quite large and indicates that no matter how large or small the effect of the news on volatility is, the impact of the forecast variance from previous periods on the current conditional variance, or volatility, is considerably persistent. Finally, the fact that the sum of both coefficients, i.e., α plus β, is close to one indicates that the convergence of the conditional volatility to a steady state very slow. is
Hungary
The Hungarian stock index exhibits considerable spillover effects from both neighboring markets, with the effect of the Prague market (μ 3 and μ 4 ) three to four times stronger than that of Warsaw (μ 5 and μ 6 ). The Warsaw effect is more stable in time, however (Table 5 ).
The effect of the Frankfurt market (ρ 1 and ρ 2 ) lies between the former two. Separate estimates show that there is no spillover effect from the U.S. (ρ 3 and ρ 4 ). The Hungarian index is strongly and positively impacted by multiple negative announcements originating in the EU (δ 4 ) as well as those that are in line with market expectations (δ 6 ).
In-line news is even stronger than multiple negative EU announcements, which means that the Budapest market reacts positively when expectations regarding EU news are below market expectations or are confirmed by actual releases. This is an interesting finding since Hungary has been having problems with inflation, fiscal discipline, deficit and other macroeconomic parameters for a considerable time. Below market and in-line with the market EU news may substitute for less than optimal domestic performance. Alternatively, the negative or neutral old EU news having a positive impact may be interpreted by the market as a signal to transfer funds to the new EU market to get higher gains, which is an inverse parallel to the Czech market. Again, this interpretation calls for large amounts of funds transferred by foreign investors being significantly present on the market and their sensitivity to foreign news. The presence of foreign investors on the eacts strongl the onvergence of the forecast of the conditional variance to a steady state is very slow.
Exchange. The high number of IPOs means that a specific amount of funds on the Polish Hungarian market is heavy (about 75%) and dominated by investors from the old EU countries, according to the Budapest Stock Exchange. 17 The Budapest market also r y to single negative U.S. news (γ 3 ) and the effect is understandably negative.
The path dependence of the returns with respect to volatility is not confirmed as the volatility coefficient in the mean equation (θ) 
Poland
From Table 6 we see that the Polish stock index is moderately affected by spillovers from Prague (μ 3 and μ 4 ) and only a little from Budapest (μ 1 and μ 2 ). On the other hand, the effect of the Budapest market is more stable in time. The effect of the spillover from Frankfurt (ρ 1 and ρ 2 ) is about same as that of Prague, both in terms of extent as well as decay in time. Separate estimates show that there is no spillover effect from the U.S. (ρ 3 and ρ 4 ). From the perspective of news transmission, the Polish stock market represents the least affected market in the region under research. There is no effect of EU or U.S. news in any form since announcements are not found to leave a trace on the developments of the returns as none of the associated coefficients is significant. The single exception is a moderate negative effect of multiple announcements originating in the EU that are in line with market expectations (δ 6 ). This finding can be explained by the fact that the Polish stock market has the smallest participation of foreign investors among its regional counterparts; only about one third of the traded volume, as reported by the Warsaw Stock Exchange. We conjecture that for this reason foreign announcements do not have such a large impact as the foreign investors are a minority. The rest of the market is captured by local traders and pension funds. The domestic institutional investors are accustomed to maintaining relatively stable portfolios that exclude "overshooting" reactions to intraday news. Finally, the Polish market has the largest share of IPOs among the three markets under research, as reported by the Warsaw Stock 17 National Bank of Hungary reports even higher proportion of the value of traded stocks by foreign investors that ranges between 77-79% for the period under research. market can be targeted within a much richer portfolio than the same amount in Prague or Budapest. The effect of news thus dissipates.
The path dependent behavior of the returns with respect to their own volatility is not present as the coefficient of the conditional variance in the mean equation (θ) is insignificant. In terms of volatility alone, we find that past news (α) affects volatility to the largest extent among all three markets, but it is not destabilizing. On other hand, the volatility of the Polish stock index exhibits the lowest persistence (β) with respect to its regional counterparts. Similar to the Prague and Budapest index returns, the speed of the convergence of the forecast of the conditional variance to a steady state is very slow.
Robustness Check
We have reported the estimated results for each country based on the full set of available single and multiple foreign announcements. We also explored the question whether there are any types of announcements that are more important than others with respect to market reaction. To accomplish the task we selected several major types of announcements that are documented in the literature to exhibit a larger impact on stock markets. These are announcements on GDP, inflation and interest rate. We then reestimated our specification with a sub-sample of higher impact announcements and compared the results with those obtained during days where no announcement occurred as a control sub-sample. 18 Both sets of results were not materially different as no effect of the group of higher-impact announcements was found. Based on the results of our robustness estimations we conclude that our analysis truly captures the impact of specific news releases rather than a particular time-of-the-day pattern. The result of our robustness check is further corroborated by the fact that in our sample we have a large number of days when no announcements were released and this number is also quite high relative to the sum of the announcements during trading windows (see again Table 2 ).
Concluding Remarks
We estimate the impact of macroeconomic announcements on stock market returns and volatility in the three most liquid emerging European Union markets: the Czech Republic, Hungary, and Poland. Previous studies, mostly from industrial markets, indicate that the impact of macroeconomic announcements on stock market activity is either small or insignificant. Employing intraday data and the excess impact approach, and primarily foreign news, we provide more comprehensive evidence and reliable inferences on the impact of news in emerging markets. Our evidence indicates that the importance of macroeconomic news on stock returns may be sensitive to the institutional structures of the markets studied, as well as the presence of foreign investors. While we find the impact of foreign news is not overwhelming, it more frequently has an impact in countries with a larger proportion of foreign investors. Further, since the number of announcements that are in line with market expectations is about five times smaller than the total number of news that come as a surprise, the in-line news do not explain the limited impact of the announcements. One important lesson for future studies is that institutional factors should be considered more seriously and given more weight in interpreting the significance of foreign macroeconomic news in emerging financial markets, especially with heavy foreign trading.
We find that deviations from expectations play an important role in the EU emerging stock markets. The finding validates the use of our excess impact approach, yielding important insights into the arguments of Rigobon and Sack (2006) who claim that the "detachment" of monetary policy expectations and asset prices from incoming economic news is partly related to the difficulties associated with measuring the surprise component of that news. Using the excess impact approach, we attempt to reduce the difficulties of measuring "news" correctly.
Regarding the relative impact of U.S. versus EU foreign macroeconomic announcements on stock returns, news originating in the EU affects the returns in Prague, Budapest and Warsaw markets, while U.S. announcements have an impact on the Prague and Budapest markets only. The results for the Czech stock market do reflect the fact that a very significant part of the traded volume is due to foreign investors. These market players put more weight on foreign announcements which shows in the direct impact of U.S. news releases on the Prague stock index. This finding is consistent with previous studies that find a reduced role for macroeconomic news when composite indices are included in regressions. Local macroeconomic news does not have immediate (intraday)
effects on returns in all markets as the majority of scheduled announcements are released before trading on the market begins. This, however, does not rule out that domestic news affect the markets between subsequent trading sessions.
In terms of volatility effects, stock returns show strong path-dependency on their own conditional variance (volatility) which is highly persistent in the Prague market but insignificant in the Budapest and Warsaw markets. This may reflect the higher degree of financial spillover effects to the Prague market originating from both the EU and U.S.
markets directly through the composite index movements and indirectly via macroeconomic announcements. News affects volatility as the ARCH term in the conditional variance equation is statistically significant. News has a larger effect on volatility in the Budapest and Warsaw markets than the Prague market, indicating that the Prague market is calmer than the former markets. Perhaps this finding is due to more informed trading in the Czech market because of the large foreign investor presence.
Overall, we find that all three of these new EU stock markets are subject to significant spillovers directly via the composite index returns from the EU, the U.S. and neighboring markets among which Budapest exhibits the strongest spillover effect, followed by Warsaw and Prague. The Czech and Hungarian markets are also subject to spillovers indirectly through the transmission of macroeconomic news. The impact of EU-wide announcements is evidenced more in case of Hungary, while the Czech market is more impacted by U.S. news. The Polish market is marginally affected by EU news that is in line with expectations. We document that the impact of foreign macroeconomic announcements goes beyond the impact of the foreign stock markets on CEE indices.
The results have important implications for diversification and risk management strategies in these European emerging markets. As these countries prepare to enter the euro zone, we expect that their financial markets will be more sensitive to macroeconomic shocks, especially those originating from the European Union. This means that investors should price this expected higher future volatility (risk) when investing in these markets now. From a broader perspective, we find that the emerging markets in our sample countries seem to react similarly to macroeconomic news compared to those in advanced industrial markets. This finding suggests that the emerging European countries have made significant progress in terms of financial market development by successfully integrating their financial markets into the world economy in a relatively short period. Hence, the results provide incentives for the other emerging economies in the region to speed up economic reforms. This is also encouraging for lagging economies in the region, especially for the candidate EU countries. Notes: * Estimated in a separate regression due to a short common window. a, b, and c denote significant at 1%, 5%, 10% statistical test level, respectively. DW indicates the Durbin-Watson statistics and SIC stands for Schwarz-Bayesian information criteria.
